expression shifts from presumptive prestalk region during late aggregate to prespore cells in slug (Mohamed et al.,2015) . Sequence analysis of this region revealed canonical prespore specific activators including G-rich repeat element (GRE), Powell Coffman 1(PC1) -Powell Coffman 2 (PC2) pair and New element at positions -988/-979, -1013/-996 and -1424/-1417 respectively. Three promoter specific CA rich elements (CAEs) at -578/-568(CAE1), -613/-603(CAE2) and -781/-770(CAE3) respectively were identified which may act as activator or repressor in either prestalk or prespore specific manner.
To understand the significance of these elements and validate its predicted role, further deletion analysis was performed. A strong slugspecific prestalk repressor and a general activator were identified at -603/-569 (includes CAE1) and -804/-764 (includes CAE3) respectively suggesting CAEs are important for regulating pkcA expression as in many Dictyostelium promoters. This study suggests that pkcA promoter encompasses both prestalk and prespore activator elements but it is suppressed in prestalk cells during development. This suppression is brought by different regions of pkcA promoter at different developmental stages. Maternally inherited noncoding RNAs (ncRNAs) can regulate zygotic gene expression across generations. Recently, many stable intronic sequence RNAs (sisRNAs), which are by-products of premRNA splicing, were found to be maternally deposited and persist till zygotic transcription in Xenopus and Drosophila. In various organisms, sisRNAs can be in linear or circular conformations, and they have been suggested to regulate host gene expression. It is unknown whether maternally deposited sisRNAs can regulate zygotic gene expression in the embryos. Here we show that a maternally inherited sisRNA (sisR-4) from the deadpan locus is important for embryonic development in Drosophila. Mothers, but not fathers, mutant for sisR-4 produce embryos that fail to hatch. During embryogenesis, sisR-4 promotes transcription of its host gene (deadpan), which is essential for development. Interestingly, sisR-4 functions by activating an enhancer present in the intron where sisR-4 is encoded. We propose that a maternal sisRNA triggers expression of its host gene via a positive feedback loop during embryogenesis. Endochondral bones are formed as a cartilage template, which is subsequently replaced by bone tissue. To ensure correct bone formation, the differentiation from proliferating into hypertrophic chondrocytes and the formation of permanent cartilage in the joints is tightly regulated by a complex network of regulatory molecules. Recently, Hdacs have been identified as regulators of chondrocyte differentiation. Data of our lab indicate that chondrocyte specific transcription factors interact with a subset of Hdacs, thereby inducing their activity.
To get a deeper insight into the functional consequences of alterations in epigenetic marks linked to chondrocyte differentiation, we analyzed the epigenetic profile of the different chondrocyte populations. Using flow cytometry, proliferating chondrocytes were isolated from mice expressing YFP under the Collagen 2 promoter and from hypertrophic chondrocytes expressing YFP under the Collagen 10 promoter. Articular chondrocytes were dissected from femoral heads.
The epigenetic profile of the three cell types was analyzed by ChIP-Seq using a panel of chromatin markers including H3K9ac and H3K27ac for active promoters, H3K27ac for enhancers, H3K36me3 for expressed genes, H3K4me3 to detect genes primed for expression and H3K9me3 and H3K27me3 for repressed regions. In parallel, gene expression was assessed by RNA-Seq of microdissected chondrocytes. Initial bioinformatic analyses identified similar numbers of expressed genes in all chondrocyte populations, whereas the number and distance of enhancer elements, marked by H3K27ac, differs between proliferating and hypertrophic chondrocytes. We detected a dramatic increase of repressive histone trimethylation during differentiation. In addition, the number of bivalently marked genes carrying activating H3K4me3 and repressive H3K27me3 marks rises in hypertrophic cells. The bivalent mark mostly occurred on genes repressed in hypertrophic chondrocytes and might thus represent a first step in gene silencing. To elucidate distinct changes in chromatin structure during differentiation, we are currently characterizing defined chromatin states of the three cell types. During the life cycle of flowering plants, there is a switch of generations between the haploid gametophyte and the diploid sporophyte. In Arabidopsis, after double-fertilization, the fertilized egg and central cells develop into the embryo and endosperm, respectively, while the maternal integument develops into the seed coat. The factors controlling seed size via integument development act maternally, and those regulating seed size via endosperm or embryo development function zygotically. As endosperm development can be controlled by maternal tissues in some cases, it has been long proposed that their interplay may be mediated by a signal that moves between maternal tissues and endosperm. However, so far such a signal is largely unknown. Here we provide several pieces of evidence to suggest that TFL1 in maternal tissues is a hitherto unknown signal that triggers endosperm cellularization to control seed size of the progenies. We have also identified two potential TFL1 interacting partners that may mediate this regulatory process. Further investigation of TFL1 and its partners will shed important light on the mechanisms of seed size control in flowering plants. 
